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INSTITUTE FOR COMPUTER SCIENCES AND 
TECHNOLOGY 


October 1979 marks 
the first anniversary 
of the Institute for 
Computer Sciences and 
Technology’s long 
range plan to develop 
Federal computer 
standards. The history 
of that plan and its 

S| \ broad general outlines 
are discussed in this month’s DIMENSIONS 
on page 8. 

Some of the actions taken by the Institute 
during the past year demonstrate our progress 
in carrying out the plan, and at the same time, 
illustrate the new directions of the Federal 
standards program. 

First of all, we have issued three new Federal 
computer interface standards. A fourth inter- 
face standard was announced for public 
comment and is undergoing internal review. 
The effect of these standards will be to assure 
compatibility of peripheral devices such as 
magnetic tape and disk units with central 
processing units and to improve competition 
among vendors of peripheral devices. 

Secondly, we are putting strong emphasis 
on solving software-related problems. Com- 
puter software costs are a major part of Federal 
ADP expenditures. Two programming language 
standards—FORTRAN and Minimal BASIC— 
were announced for public review this summer. 
When approved, these languages, together 
with the Federal standard COBOL, will be the 
high level programming languages that have 
been standardized for Federal Government use. 
In 1981, we expect to issue a standard for 
Pascal, a programming language that is 
especially useful for mini and microcomputers. 
In addition, we wi!l be developing validation 
routines and policies for these languages to 
assure that compilers procured by the Federal 
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for Computer Sciences and Technology (ICST) in May 1979 
Before coming to the Bureau Burrows served as associate 
director of Computer resources for the U.S 
headquarters. 


Air Force 


Government perform in accordance with the 
standards. 

Expanding the number of standard pro- 
gramming languages should improve the 
efficiency and cost effectiveness of Federal 
computer software operations. Computer 
programs will be easier to develop and 
maintain since programmers will have to learn 
only one set of rules for a programming 
language. At the same time, programs written 
in the standard languages can be transferred 
easily from one computer system to another. 

Another effort that we have undertaken to 
improve the quality of Federal software is an 
information exchange on software testing and 
development aids. We are compiling informa- 
tion about the use and availability of software 
tools aiid will share that information with 
software developers and users. 

A third significant item has been the devel- 
opment of a contract program with private 
organizations that accounted for about 40 
percent of our funds for the 1979 fiscal year. 
We expect to continue this work with private 
companies, universities, and nonproft institu- 
tions. The importance of this effort lies in our 
ability to reduce reliance on voluntary stand- 
ards development activities while tapping the 
considerable talents and ideas of the private 
sector. 

| look forward to reporting future ICST 
program developments that reduce costs and 
improve the effectiveness of Federal computer 
operations. 
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10:00 A.M. A folded newspaper is placed 
on the recreation room couch. A single 
match ignites the papers quickly. 


10:02 A.M. The couch is burning in- 
tensely, but the fire still has not spread to 
the rest of the fully-furnished room. 
Smoke and gases are collecting at the 
ceiling. Temperatures are rising rapidly. 


10:03 A.M. With a sudden burst of fury, 
the fire engulfs the entire room. Flames 
are belching out of the doorway, and the 


room is now a fiery inferno. FLASHOVER. Full-Scale Tests to Mathematical Models 


Center tor 

methods and 

ery ploy reduced-size 
l-sized rooms. NBS work in 


turn page 





\ special ‘recreation 
om” has been set up 

n the NBS fire research 
facility and instrumented 
for a full-scale test 


Three minutes after a 
fire was started on the 
couch the fire is fully 
ngaged and tiames are 
belching out of the 


loorway—flashover 


istating 
impact 











this area has been in progress for several years. 
Today a whole series of small-scale tests are under 
development with applications ranging from de- 
termination of furniture flammability properties to 
assessment of the possible fire hazards of thermal 
insulation 

Cutting fire testing costs and providing predic- 
tions of the time and occurrence of flashover for 
a virtually unlimited range of room conditions is 
also at the heart of another research effort: to 
develop and retine “mathematical models” of room 
fires. These potentially powerful analytical tools 
simulate fire environments with computer programs. 
Known data about the fire properties of materials 
used in the construction and furnishing of a room 

such as ease of ignition, flame spread, and rate 
of heat release—are used to predict fire growth 

Some of the simpler computational systems are 
being verified now, and further research is under- 
way to produce more intricate and flexible ones 
When fully developed, tested, and validated by 
laboratory measurements, these models should re- 
sult in improved design criteria for the fire safety 
of materials and buildings. The CFR staff also 
coordinates fire modeling research at a number of 
academic, industrial, government, and independent 
laboratories. Some of these projects are supported 
directly by » CFR extramural research program 
which accounts for one third of the Center's total 
research through grants and contracts to other 
laboratories. 


Rate of Heat Release 


The rate of heat release (RHR), mentioned above, 
is one fire property gaining increasing importance as 
a tool tor fire researchers. Better understanding 
of the contribution of heat release rates to fire 
propagation has resulted in the use of RHR values 
in the development of new test methods 

Using a hypothetical example, hazards of two 
desks—one made of wood and the other of plastic 

illustrate the significance of RHR. Although each 
desk may have the same heat-releasing potential 
the wood desk will probably burn much more 
slowly. The wood desk may take an hour to burn, 
with the heat from the fire dissipating out of the 
door and through the floor, walls, and ceiling of the 
room. On the other hand, the plastic desk is more 
likely to flame and burn quickly. This causes the 
temperature of the room to rise too quickly for the 
heat to dissipate, thus increasing the chances of 
flashover. 


Bureau researchers, in collaboration with guest 
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A product's rate of heat release can be a critical factor 


This graph dramatically illustrates the difference 


f polystyrene and wood samples tes 


eat release between j 
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Time, Min. 


workers from the U.S. and abroad, have 
an innovative method to measure hea 
substantially 


that utilizes a different approac 


previous techniques. Their work employs a de 
that 
while a sample material burns 
that 
the same amount of 


The faster 


measures the amount of oxygen 


consumed 
The technique re 


lies on the fact most materials release about 


heat for each unit of 


used oxygen is consumed 


the rate of heat release 
While the device 


calorimeter 


called an oxygen con 


must be validated by additi: 


oratory tests, it appears to be both more 


and simpler in design and operation than 


RHR measuring devices. Moreover, since a 


based on this principle costs less to produce and 
operate than previous instruments, it should make 


heat release testing more affordable for smaller 


industrial, academic, and government laboratories 


Improved methods for measuring RHR promise 


to contribute significantly to our understanding of 


fire in general and to predictions of what will hap 


pen in a particular fire situation 


Combined with im 
proved data for other fire characteristics such as 
RHR data will 


the rate 


flame spread and ease of ignition 
be used with computer models to predict 
of fire growth that might occur in a particular room 
and the likelihood of flashover. 


Smoke Characterization Detectors 


lf a fire cannot be prevented, the next best 


thing is early detection. Knowledge of the proper- 


1 


ties and components of smoke helps both in the 


detection and analysis of f 
aerosols and smoke 
to NBS develop 


For example, a basic 
by CFR physicists and chemists led 


ment of a prototype portable tester suitable for 


ae- 
studies also helped 


evaluating the sensitivity of installed smoke 


tectors. Intormation from these 
CFR 


test method now 


engineers to contribute to the essentials of a 


used by independent test labora- 


tories tor smoke detector certification. Similarly, an 


analytical model of smoke behavior in the buoyant 


| £ | | j +1 
plume above a fire has been veloped recently 


This mo Ss 


yr siting 


being used in a larger study of de 


and sensitivity aimed at 


The 


to consumer W 


improving 


methods expanded informa 


them to 


' 
Wiabdie 


detectors vit performance characteristics 


needs 


» their 


Most tire-reiated 
com- 
yrted research 


CFR 


1\onoxide combustion 


upp 


the 


mt that 


tion products 


yroven reliable 
standard way for 


‘ i! 
produce unusually 


permitting de 


toxic 


and 


products 


| signers 


ials to make more informed deci 


elections 
aur 


ne navior 


grant recipient 


SMOKE detectors 
Another 
Maryland has 


behavior 


tiveness ot 


waking 


occupants grantee from the 


University of been identifying and 


analyzing patterns of occupants in 


fires at health care and educational facilities. 


Also 
on the psychology of 


part of the behavioral program is a study 


firesetters. Two researchers 


from the University of North Carolina have de- 


page 
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vised a new approach for classifying arsonists ac- 
cording to various psychological qualities. Their 
work has implications for arson prevention and 
rehabilitation 


treatment strategies. 


Cost Effectiveness 


Extensive fireproofing of every residential, in- 
stitutional, and commercial building and of every 
transportation vehicle would do wonders to reduce 
the current total of 8700 annual fire deaths 


more than $5 billion in 


and 
losses. But the 
NBS is trying to de- 
velop economically reasonable approaches to solv 


property 
cost would be astronomical 


not blue sky solu- 


tions which cannot be implemented. 


ing the Nation’s fire problems 

The concern for finding cost effective ways to 
provide fire protection has spurred a relatively new 
effort in the field of decision analysis. Still in the 
developmental stages, decision analysis provides a 
way for researchers to assess the costs and benefits 
of various fire protection and prevention alterna- 
tives. The this approach 
shown by the Bureau when applied to the problem 


usefulness of was first 
of reducing losses associated with upholstered fur- 
niture fires, which account for more than 25 percent 
of all U.S. residential fire fatalities 

The 


havior, fire loss statistics 


results of fire tests, knowledge of fire be- 


considera- 
tions were used to compare the relative utility of 
three 


and economic 


alternatives—establishing mandatory smoke 


detector provisions 


mandating furniture flam- 
mability standards, or taking no action at all 


The end results depend heavily on the fire loss 


data that are available and on several assumptions 
about the 


cost of complying with flammability 
standards, the time required to replace existing 
furniture, and the 


dollar value assigned to the 


benefit of saving a human life. Subject to these 


assumptions, the decision analysis shows that the 


first two options pose essentially equal costs to 


society. Ignition standards for upholstered furni- 


would be more ! 


ture costly in direct 


economic 
terms (increased cost of purchasing furniture), but 
this cost would be offset by the larger number of 
lives ignition standards would save. 

The project is significant because it demonstrates 
a new method that can be used by decision makers 
to make quantitative comparisons of different fire 


safety options Other decision § analysis projects 
are now being used to study fire protection alterna 
tives in mobile homes, transformer fluids, and the 
entire problem of residential fire safety. 

The NBS Fire Safety Evaluation System is another 
example ot how CFR is striving to ensure that fire 
safety measures can be attained with greater 
Now health 


this evaluation system provides building 


cost 


effectiveness ready for use in care 


facilities 
designers with 
of judging the equivalence of fire safety 


managers, and regulatory officials 


a way 
alternatives or building designs with the require 
ments of the widely used National Fire Protection 
Safety Code. The system may 
help health care facilities save as much as one-half 


the amount they would otherwise have to spend 


Association's Lite 


to bring their buildings up to presently required 
levels of fire safety. CFR developed the system with 
the support of the Department of Health, Educa- 
tion and Welfare as part of a wide-ranging five 
year cooperative program addressing fire safety in 
health care facilities. HEW recently proposed mak 
ing use of the Bureau's 
participating in the 


grams.” 


system in all 
Medicare and 


hospitals 


Medicaid pro- 





system 


for Health 
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French guest worker Olivier Carret (left) and NBS researcher Randy 
Lawson with a new oxygen consumption calorimeter that provides 


measurement of a material’s rate of heat release 


Putting Research Into Action 


At CFR, there is no such thing as an “ivory tower”’ 
approach to solving fire problems. Even the more 
basic science research about physical and chemical 
aspects of fire often finds ready application within 
NBS or other fire research laboratories here and 
abroad. The very fact that about $3.5 million of the 
Center’s $8.5 
Federal agencies seeking the Bureau's help in solv- 


million budget comes from other 
ing their own fire problems ensures an immediate 
use for much of CFR’s research results. 
Over the year, researchers at the 
have, among other things: 
@ Made recommendations to the Department of 


past Center 


Has a report been published on mattress 
fires? Is there a technical text available on 
smoke detectors? If you need answers to 
questions like these, you should contact the 
Fire Research Information Service (FRIS) at 
the National Bureau of Standards. The staff 
of this Federal information service handles 
requests from both the Center for Fire Re- 
search at NBS and from others interested in 
fire research. 

In 1971, NBS started to develop a fire safety 
data base on contract to the National Aero- 
nautics and Space Administration. This was 
the beginning of an organized, catalogued fire 
research collection at NBS. Today the FRIS 
collection consists of approximately 25 000 
books, journals, and reports from all major 
countries involved in fire research. Topics of 
interest include building fires, hazard analysis, 
toxicology, mine fires, offshore platform fires, 
physics and dynamics of fire, and modeling 
of fires. 

Printed materials on these and other sub- 
jects are distributed through FRIS to interested 
researchers. Fire Research Publications 
NBS fire reports as well as outside works by 
the CFR staff that are part of the FRIS collec- 
tion. 

Free loans of FRIS materials are arranged 
through the Interlibrary Loan Program, and 
your librarian can proviuc details about this 
library network. 

Requests for further information should be 
directed to: Fire Research Information Serv- 
ices, National Bureau of Standards, Building 
224, Room A263, Washington, D.C. 20234, 
301/921-3246. 
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Housing and Urban Development (HUD) for up- 
grading their fire safety requirements for mobile 
homes. These recommendations summarize the re- 
sults of a cooperative research program extending 
over nearly five years and involving 90 full-scale 
tests by CFR on mobile home fires 

® Seen the Consumer Product Safety Commission 
adopt two new tests for judging flammability of 
thermal insulation that are based on NBS research 
and test methods 

® Carried out pilot training of HEW officials in 
the Bureau's Fire Safety 


proposed for wider use by that agency 


Evaluation System, now 
A more ex- 
tensive training program is now being developed by 
the U.S 


the Center. 


Fire Administration in coordination with 


® Examined the use of sprinklers in health care 
CFR HEW 


while sprinklers are a useful fire protection tool 


facilities tests for have suggested that 


they should not always be relied upon as the prin 


cipal device for preventing flames and toxic gases 


from reaching patients 


® Assessed the fire safety of ‘people movers 


for the Department of Transportation 


@ Aided CPSC in its consideration of the furni- 


ture flammability standard developed by NBS 
several years ago 

@ Analyzed the fire safety problems associated 
with wood-burning stoves and fireplaces 

Nor does the 


with 


Center restrict itself to working 


Federal agencies. In addition to the various 
research associates and guest workers who join the 
Bureau research staff on 
CFR 
through voluntary standards organizations such as 
the National Fire 


American Society for 


temporary assignments 


participates on a daily basis with industry 
Association and the 
Materials. NBS 
these groups 


The staff of the Center also maintains regular con 


Protection 
Testing and 
serves as a technical resource for 
tact with international research groups and stand- 
ards organizations, as well as with model building 
code organizations and State and local regulatory 
authorities. 

Controlling the number and severity of fires in 
the United task. “If the 
United States is serious about reducing fire losses, 


States is a mammoth 
says Center for Fire Research Director Clarke, “we 
need to know more about the science of fire and 


about new fire-related technologies. As we fill 
these gaps in our knowledge, we will have a better 
idea prevention measures can be 


improved.” = 


where fire 
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by Shirley Radack 


HERE is a 
puter 


look to the Federal com- 

program. With recent 

changes in overall structure and direction, 

this program focuses more sharply than ever on 

goals of improved Government economy and effi- 
ciency. 


new 
standards 


Federal computer standards are authorized under 
the Brooks Act of 1965 which has as its goal the 
“economical and efficient purchase, lease, 
nance, operation, 


mainte- 
and utilization of automatic data 
processing equipment by Federal departments and 
agencies.”” Under this legislation the Department of 
Commerce is charged with developing and issuing 
uniform automatic data processing (ADP) standards, 
providing scientific and technical advisory services 
for ADP, 


ence 


and performing necessary computer sci- 


research. The Office of Management and 





Radack is in the Office of the Director, NBS Institute for 
Computer Sciences and Technology 


Budget has overall management responsibility for 


issuing Government-wide policy and _ exercising 
budgetary review of the standards program. Imple- 
menting Federal ADP standards in the procurement 
process falls within the responsibilities of the ¢ 
eral Services Administration. 


The Secretary 


en- 
of Commerce issues Federal ADP 
standards on behalf of the President; these standards 
are intended to be mandatory for all Federal agen- 
cies. The management of the computer standards 
program and the scientific and technical activities 
assigned to the Department of Commerce by the 
Brooks Act National Bureau 
of Standards through the Institute for Computer 
Sciences and Technology (ICST). 

The Federal one of the world’s 
largest computer users. It owns or leases over 12 000 
computers 150 000 technical 
General Accounting Office estimates 
that the Government spends over 
year for ADP equipment, 
technical personnel. 


are carried out by the N 


Government is 
staffed by more than 
personnel. The 
$10 billion per 
and salaries of 
About 50-70 percent of these 


services, 
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costs are tor sottware development and mainte 
nance. 

Today, as in 1965 when the Brooks Act was 
adopted, computer standards are important tools 
for helping to control ADP expenses. Computer 
standards 

® make it possible to procure computer compo- 

nents and systems in a competitive process and 
achieve cost savings; 

assure the proper operation and compatibility 
of components procured irom independent 
sources 

® provide practices and techniques to 

the utilization of computer resources 

In recent years, studies of Federal automatic data 
processing systems have affirmed the link between 
standards and improved economy in the pri 
ment and use of computers, and have pointe 
the need for the right standards at the right 

In a 1976 report on the procurement 
resources, the House of Representatives Committes 
on Government Operations recommended that NBS 
develop necessary hardware and software standard 
to insure maximum economies and efficiencies 
in the procurement and _ utilization of ADP re- 
sources 

The following year, officials of the Office o 
agement and Budget in a letter to Representative 
Jack Brooks, Chairman of the House Government 
Operations Committee, said, “We believe 
eral ADP Standards prog 


ram needs to be renetl 
ened to achieve greater efficiency and economy. Su¢ 
strengthening of the standards program mu 
ever be accomplished in a manner which 
stifle competition or preclude the 
from taking advantage of new technology 
Echoing the call for action, the General Account 
ing Office said, in a 1978 report to Congre Fed 
eral agencies have become locked into suppliers of 
computers and related services either because essen 
tial standards have not been developed or agencie 
are not complying with existing standards. As a 
result they are making noncompetitive procurements 
to avoid extensive efforts to convert their computer 
programs and data. Conversions now cost the Gov 
ernment an estimated $450 million every year 
Then, in 1978, the President’s Reorganization 
Project for Federal Data Processing, an in-depth 
study conducted by 55 computer professionals from 
both the public and private sectors, examined Fed 


*The Federa nformation Processing Standards Program 


tt an 
Via 


) } FGMSI 
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eral uses ot intormation technology. One task force 
focusing specifically on computer standards, recom 
mended that the Federal Government “promote the 
adoption and acceptance of authoritative, workable 
Standards for information processing to facilitat 
the cost-effective use of the technology 


vernment 


development and 


tandard for we relied 
' 4¢ is ie 
r activities 


tandard 


overnmer 


standar 


vernment needs 

econom« tud tf the impact oft 

in importa rt in the planning and 

voluntary standards development 

will continue » supported; however, other 
| | 


ypproaches to st ards development will be used 


to carry out the overall plans when Federal needs 
are not met. For example, an extensive effort is 
underway to arrange contracts with private research 


and development firms to develop the technical 


turn page 
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foundation for standards and to provide technical 
and economic analyses of standards. Specific proj- 





ects have been identified and requests for proposals 
are being solicited. Approximately $4.5 million of 
ICST’s 1979 funds will be spent on contract work. 

Ten high priority standards “‘families’” have been 
identified. (See box.) About 70 individual standards 
in the first five families have been selected for devel- 
opment. Voluntary industry efforts are addressing 
about 55 percent of these standards, and ICST is 
monitoring and supporting these activities through 
participation in technical committees. With its sub- 
stantial increase in operating funds, ICST will pro- 
vide for the technical development of the remaining 
standards in a variety of ways: by direct involvement 
of the ICST technical staff; through contracts with 
private firms; by working with other Federal agen- 
cies ; and by organizing interagency committees and 
task groups. 

Another important change in the computer stand- 
ards program reflects the fact that computer tech- 
nology is changing rapidly. ICST plans periodic 
reviews of the standards families to assure that the 
selected work areas keep pace with technological 
developments. Technical forecasts will be developed 
to provide the foundation for future standards 
planning and as a guide to Federal agencies 

The participation of the Federal agencies in the 
standards development and implementation process 
has been given renewed emphasis. Recently in a 
memorandum to the heads of Executive departments 
and agencies, OMB stressed that “a sound Federal 
information processing standards program can im- 
prove efficiency and produce significant savings for 
the American taxpayer.’’ OMB asked Federal agency 
directors to appoint a ‘‘senior management official 
who will be responsible for developing (agency) 
policies and procedures and overseeing their imple- 
mentation.” ICST is establishing close working rela- 
tionships with these officials to help identify agency 
ADP problems and to evaluate the effectiveness of 
existing standards. The automatic data processing 
standards needs of individual agencies will be used 
by ICST in guiding future work plans. 


In addition to developing the technical specifica- 
tions for standards, ICST will develop and publish 
with proposed standards or families of standards an 
assessment of technical impact and an analysis of 
costs and benefits. These studies will be made 
available for public comment and review just as the 
standards themselves are. 

The first such analysis has been published for 
a group of four interface standards* that apply to 
input/output channel level interfaces of all medium 
and large scale computer systems procured by the 
Government. The study** projects that the new 
standards will produce cost savings of $61 million 
over the next 5 years in the procurement of new 
peripheral equipment. 

To help achieve the maximum Government-wide 
savings, ICST is exploring procedures for measuring 
and reporting on agency use of ADP standards. Data 
is being compiled from a variety of sources to pro- 
vide a picture of standards implementation and use 
General Services Administration data on the use of 
standards in ADP procurement are being analyzed 
Agency requests to be exempted from the provisions 
of standards in procurement actions and operations 
are also being analyzed. In addition, ICST is work- 
ing with agency senior management officials for the 
standards program to set up a pilot study for collect- 
ing data on standards usage 

An annual report on the ADP standards program 
will be issued by the Secretary of Commerce cover- 
ing accomplishments and plans for the program 
funding information, and other data related to 
Government computer standards activities 

Some changes in ICST’s internal organization have 
been made to enable the Institute to carry out the 
restructured standards program. A program devel 
opment office was established to plan the Institute's 
programs, monitor its progress, and conduct needed 
studies and analyses. Two new centers—one for 
Programming Science and Technology and one for 
Computer Systems Engineering—have been created 
to carry out ICST’s Brooks Act responsibilities more 
effectively. 

The restructured computer standards program is 
geared to accomplish what government leaders 
have said is needed, a way of reducing automatic 
data processing costs and improving productivity in 
Government. ICST Director James H. Burrows says 
that he is pleased to “contribute to an area that is 
increasingly important to improving Government 
economy.” He sees the years ahead as critical ones 
for assessing the new approaches and new directions 
of the Federal computer standards program 0 





*FIPS 60, I/O Channel Level Intertace 


FIPS 61, Channel Level Power Control Interface 
FIPS 62, Operational Specifications for Magnetic Tape 


systems 
FIPS 63, Operational Specifications for Rotating Mass 


storage Subsystems 


** 


A Cost Benefit Analysis of Proposed Federal Input Output 
Channel Level Interface Standards NBSIR 78-1487 
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Where Standards Can Save the Most 


Supported by a substantial budget increase 
1979, the NBS Institute for 
Computer Sciences and Technology has initi- 


for the fiscal year 


ated an expanded computer standards devel- 
opment program. ICST’s long range plan for 
standards development identifies the following 
families.” These groups have been selected 
based on a technical analysis of their potential 
for reducing automatic data processing costs 
and improving operations 

® High-level programming language standards 
to reduce the 
that 


use on other systems 


costs of converting software 


is specific for one particular system for 
to improve programmer 
productivity, and to enhance nonspecialists 
use of computers 

Includes standards for existing languages with 
business and scientific applications, improved 
languages for general use, software develop 


ment methods, system command and re 


sponse, and data transfer 

® Software quality control standards to im 
prove the quality of software through error 
and early detection and to 


reduction error 


improve the portability of program 
Includes standards for management and con 
trol of 


software development projects, the 


analysis and design of software, software test- 
ing and documentation 

* Computer system and network interface 
standards to improve the economic ac quisition 
of network systems and components through 
more competitive procurements and to assure 
reliable and efficient operation of equipment 
and components. 

the 


computer system peripheral devices with the 


Includes specifications for operation of 


standard interface for large and medium scale 


systems, standards for mini and microcom- 


puter interfaces, data communications, net- 
work protocols, local networking and office 
systems, data interchange, and network service 
interface measurement. 

® Data base management standards to im 


prove portability of database systems, to im- 


1979 


prove economic acquisition of data base sys- 
tems through more competitive procurements, 
and to improve effective use of these systems 
Includes standards for data definition, manipu- 
lation and query languages, management and 
control of database systems. 

* Computer security and risk management 
standards to protect information and reduce 
risks and vulnerability in 


computer systems 


and networks. 
Includes standards for computer system physi- 
cal security, access controls, and data encryp- 


tion to protect information transmitted be- 
tween computers 

® Performance measurement and evaluation 
standards to 


puter systems and networks 


increase the efficiency of com- 
Includes standards for testing systems in com- 
petitive procurements and reviewing systems 
tor ellicient operation 

® Data standards to facilitate the interchange 
of data in machine sensible form and to re- 
duce the costs of Federal computer operations 


’ 


by eliminating unnecessary duplication and 
incompatibilities 

Includes standards for the identification and 
definition of data elements, their presentation 
and structure 

* Computer system functional specification 
standards to improve the economical acquisi- 
tion of computer systems through more com- 
petitive procurements 

Includes standards for 


specifying computer 


system functions tor procurement activities 
® Performance assurance standards to improve 
economy and accuracy of computer system 
operations by assuring that only intended and 
correct Tunctions are performed. 
and evaluation 
of computer system performance 

® Management standards for Federal large- 
scale computerized models to improve the 


management of Federal computerized models. 


Includes standards for audit 


Includes standards for model documentation, 
specification, development, and procurement. 
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The picture on the 
front cover SNOWS a 
gh temperature dif- 
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by Michael Baum 


1d T the heart of this, it’s really witchcraft, 
though you may think of it as high 
technology.” 

The speaker is Martin Buehler, an electronic 
technology specialist at the National Bureau of 
Standards, and his subject is semiconductor manu- 
facturing: the construction of those miracle chips 
of electronics that do everything from pacing car 
engines and human hearts to making computers 
work. 

“You think of the manufacturing process as high 
technology, but if you were to go into some of the 
large factories, correcting problems in the produc- 
tion process is more like witchcraft. When some- 
thing goes wrong, a process engineer says some- 
thing like, ‘Let’s try running the furnace a little 
hotter.’ ”’ 

Buehler and a handful of other specialists in the 
Center for Electronics and Electrical Engineering are 
trying to replace this kind of trial and error ap- 
proach to semiconductor quality control with re- 
liable methods for testing these tiny electronic 
circuits. 





Baum is a writer and public information specialist in the 


blic information Division 
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Improvements for 
Semiconductor 
Quality Control 


What They Are and What They Do 


Semiconductors are a special class of materials 
that conduct electricity better than insulating ma- 
terials but not as well as metals. They are used 
as the basic building materials for microelectronic 
circuits because of their versatility for channeling 
electric currents. 

The most widely used semiconductor material is 
silicon, a hard, dark gray, lightweight solid. When 
used to produce integrated circuits, silicon in the 
form of a long single-crystal cylinder is sliced into 
round thin “wafers.” By “doping” silicon wafers 
with tiny amounts Of impurities in selected regions, 
manufacturers can change the electrical properties 
of these materials with a high degree of precision. 
The difference in the electrical conduction of the 
various doped regions can be used to create tran- 
sistors or “switches” which can influence the path- 
ways that electrical currents follow through the 
silicon. These switches can be made to repeatedly 
turn on and off in a controlled way. When arranged 
in a special array, the on/off effect of transistors can 
be used to mimic the functions of mathematical 
equations. 

The use of such arrays of transistors, called inte- 
grated circuits, in the manufacture of electronic 
instruments and systems has revolutionized the in- 
dustry. Modern integrated circuits include as many 
as tens of thousands of circuit elements on a silicon 
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chip about four times the size of a capital ““M’” on 
this page. Each of these includes 
several very thin layers of different materials 


elements also 


Smaller is Better—But Harder 

Fabricating a piece of electronics with so much 
in such a small space presents enormous design 
problems. Often computers are needed to find the 
designed circuit 
poses several manufacturing problems as well. The 


solutions. But even a properly 
astoundingly small scale of these devices requires 


production processes which strain the physical 


limitations of the materials. Even misplaced atoms 
within the silicon crystal or an unseen speck of dust 
can hamper the 
product. 


The “wires 


performance of the finished 
used to connect individual elements 
of each circuit are actually fine lines of metal which 
are “printed” on these 
lines averages about 4 to 6 micrometers, 
Buehler, “with some manufacturers pushing 2 to 3 
micrometers and a few labs experimenting 
The thickness of a human 
hair is about 60 times the width of a 1 micrometer 
line 


the silicon. The width of 


Says 


with 
1-micrometer widths 
A small error in the alignment of the photo- 
and other ele- 

improper or 


masks used in forming the “wires” 


ments of the circuit can result in 


broken connections. 


turn page 





How Semiconductor 


Map showing the resist- 
ance of one layer of a 
process validation wafer 
(PVW) covered with 

NBS-7 test patterns 
Lighter areas depict 

lower resistance, while 
darker ones depict higher 
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The successful manufacture of semiconduc- 
tor test patterns is a delicate and painstaking 
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Map showing the gain of 
the same layer for the 
same PVW. The similarity 
between the two patterns 
tells a semiconductor 
process engineer that the 
gain of the transistors 

in the wafer can be 
controlled by changing 
the resistance of this 
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Precise control is also needed when forming 
transistors with trace amounts of impurities. The 
phosphorus or boron used to dope the silicon must 
be correctly placed in exactly the right quantity. 
Minute variations in the concentration of dopants 
in different portions of the silicon wafer can ruin 
the tiny circuits. 

“The impurity density at present,” says Buehler, 
“can be as low as a few parts per million—like 
sprinkling a few grains of salt on top of a boxcar- 
load of sugar.” 

All of these fine tolerances are potential sources 
of trouble in the multi-stage construction of an 
integrated circuit. (See box for detailed explana- 
tion.) And because of the extreme complexity of 
each integrated circuit chip (some are now the 
equivalent of a small computer) and their numbers 
(up to several hundred on a single wafer), in- 
dividual testing of each chip is an expensive and 
somewhat futile occupation. 

“You cannot,” Buehler observes, “thoroughly 
test these systems.” 

“Our work revolves around devices and tech- 
niques that permit the manufacturer to control the 
production process, and in that way to assure the 
quality of the product.” 


turn page 


process. The photos on pages 15 through 19 
and the diagram below show how it is done 
in the NBS Center for Electronics and Elec- 
trical Engineering. Although this is only a 
comparatively small research operation, the 
principles and techniques employed for mak- 
ing test patterns are similar to those used by 
most commercial manufacturers for making 
semiconductor integrated circuits. 

The test patterns are built in stages by a 
technique called photolithography which in- 
cludes aspects of both lithographic and photo- 
graphic printing. Each structure within the 
pattern includes several layers, with one layer 
laid atop the next. Each layer requires a 
separate transparency or photomask which 
contains the design for that layer. 

The designs for NBS test structures are 
originally drawn by hand, many times their 
final size. The photos on page 17 show Kerry 
Fischer entering a test structure design into 
the computer memory. She uses a special 
drafting board called an automatic digitizer. 
As the pointer on the drafting board is moved 
across the drawing, the key points of the de- 
sign are automatically converted to a set of 
coordinates in the computer and stored on 
magnetic tapes. The tapes are used to control 
a pattern generator which makes the photo- 
masks for each layer of the test pattern. 

In the meantime, wafers are cut from a 
blank cylinder of pure silicon crystal using a 
special circular saw blade that cuts with its 
inside edge rather than the outer one. The 
wafers are about the thickness of a fingernail 
or % millimeter (mm) thick. The wafers 
shown are 50 mm in diameter, sufficient for 
testing purposes. Commercial wafers may be 
as large as 75 to 100 mm in diameter. 

The cut wafers are separated and polished. 
NBS technician Louie Robinson is shown on 
page 18 holding a polishing disk with six 
wafers mounted on it. After polishing, the 
wafers are taken to a “clean room’’—where 
dust levels are kept as low as possible—and 
washed. 

The wafer is now ready for the photo- 
lithography process. The accompanying dia- 
gram shows how this is done for a compara- 
tively simple device, a metal-oxide-semicon- 
ductor field effect transistor, or MOSFET. A 
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Test Patterns Are Made 


thin, insulating layer of silicon dioxide is 
formed on the surface of the wafer when it is 
heated to 1000 °C in a special controlled- 
atmosphere furnace. (A*) 

The wafer is then covered with a thin layer 
of a light-sensitive lacquer called photoresist 
The first photomask (B) is positioned over the 
wafer, and the disk is exposed to ultraviolet 
light. When the wafer is washed in special 
solvent, the photoresist washes away from the 
areas left exposed by the two rectangles in 
the photomask. A second bath in an etching 
acid dissolves the silicon dioxide layer beneath 
the two rectangles and exposes the silicon 

The next step is to change the electrical 
characteristics of the silicon beneath the two 
rectangles. This is done by deliberately adding 
an impurity or dopant, which in this case is 
boron. (C) 

A traditional method is solid diffusion. The 
rac k 


appropriate 


silicon wafers are inserted in a quartz 


inter-leaved with wafers of the 
dopant 

The rack is placed in a high temperature 
diffusion furnace, and atoms from the dopant 
migrate to the exposed surface of the silicon 
page 19 NBS 
John Krawczyk loading a typical 
diffusion furnace 


water 


The photos on show 


technician 

Although diffusion furnaces such as this 
one are in common use, there are other ways 
of introducing One 


used in industry, involves firing 


impurities. technique, 


now widely 





* Letters in brackets refer to sketches in accompany 


ng illustration 
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a controlled beam of dopant ions into the 
crystal 

The rest of the production process basically 
repeats these steps. 

A second 


photolithography using 


another photomask, exposes the silicon be- 


step 


tween the two doped rectangles (D), and 


another treatment in the furnace forms a 
This 


transistor 


layer of silicon dioxide in this area (E 


will produce the “gate” of the 
which acts as an electrically controlled switch 

A third photomask opens holes for elec- 
trical oxide layer to 


contacts through the 


the doped areas (F,G). An evaporation step 
covers the surface with a layer of aluminum 
metal (H). Finally, a photomask defines the in 
terconnecting lines of the circuit and the ex- 
cess metal is etched away leaving the finished 
pattern.( J 

This is the final step for most test patterns 
NBS 


actual 


constructed at To finish the process of 


producing circuits, a semiconductor 


manufacturer would inspect the wafer visually 


for obvious flaws, test it electrically with 


probes, and then the wafer would be scribed 


and broken into individual integrated circuit 
chips 

Wire leads are connected to each chip, 
usually by a machine that welds fine wires to 
with a burst of ultrasonic 


contact points 


energy. The chips are then packaged in a 
page 19, Y. M. Liu 


semiconductor 


protective capsule. On 
NBS 


shown 


who manages the pro 
facility, is 
test 


with 


cessing packaging a fin- 


ished glove box 


filled 


chip from contaminants such as moisture 


pattern chip inside a 


inert nitrogen gas to protect the 
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The « ross-bridge sheet resistor (left) is 
a test structure used to detect line 
width variations. It is part of a test pat- 
tern (center) including many other 
structures, which appears at regular 
intervals on the silicon wafer (right) 


used to make integrated circuits 


nd 



































How important is quality control to semiconduc- 
tor manufacturers? In 1976 a Lockheed official re- 
ported in the IEEE Spectrum that rejected semi- 
conductor components from one supplier were 
running as high as 68000 parts out of 106 000- 
64 percent rejections. Although this is a very 
unusual circumstance, even the average situation is 
far from ideal. 


Test Patterns 


An important concept in the quality control of 
semiconductor manufacture is the test pattern, an 
assembly of device-like test structures. Each struc- 
ture within the pattern is designed to test specific 
aspects of the process used to build it. In photo- 
graphs of silicon wafers covered with identical 
integrated circuit chips, the test patterns are 
usually easily spotted as small chips of a different 
design occurring at regular intervals across the 
wafer. Test patterns are processed along with the 
rest of the chips on an integrated circuit wafer and 
presumably any manufacturing faults which affect 
the circuits will affect the structures of the test 
pattern as well. 

An example of an NBS test structure is the cross- 
bridge sheet resistor. (See photo, this page.) This 
particular test structure which takes the form of 
an elongated cross, appears on the photomask used 
to “print” a particular layer of the integrated 
circuit wafer. The cross-bridge sheet resistors are 
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designed to test for variations in the line widths 
of the many conducting layers of the circuit. 

Other test structures with varying degrees of 
complexity measure such factors as the alignment 
of different photomasks, the densities of dopants 
in the silicon, and electrical characteristics of the 
circuit elements. 

You need measure only a few quantities to get 
all this information, according to Murray Bullis, 
head of the NBS Electron Devices Division. ‘We're 
measuring basically four things: voltage across two 
points, current, time, and length,” he says. “We 
transform these data into physical parameters like 
sheet resistance (a measure of dopant concentra- 
tion), defects in line width or alignment, profiles 
of dopants, and the like. Time is measured to give 
an idea as to how long the integrated circuit will 
hold a given electrical signal.” 


Panics and the PVW’s 


Test patterns in themselves are nothing new; 
most manufacturers use test patterns extensively 
during the initial design and production of new 
integrated circuits. Once production processes 
have been refined the number of test patterns 
made on each wafer is reduced to maximize the 
production of integrated circuits. From this stage 
on, the test patterns are often used only when a 
problem arises in the production process. 

“Some people call these things ‘panics’,” says 
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Bottom 


Kerry Fischer of the NBS 


semiconductor processing facility en 


ters a test structure 


Right 


de sign into the 


computer memory 


She uses a spec ial drafting 


board which automatically converts 


the design to a set of coordinates in 





Buehler, “because they’re used only in 


situation.’ 
The NBS 
test patterns and statistical analysis of test pattern 


group wants to encourage the 

data as part of a regular program to keep produc 
tion processes ‘‘under control 

You can reduce the problem to a need for 
to Bullis We're 


with extremely complicated processes with many 


uniformity according dealing 
It used to be that you could figure on 
taking a 


and testing the sample to 


many steps 
taking a batch of 
sample of the 


production devices 
batch 
get the characteristics of all the devices 

“But 
The 


circuit Is 


now were seeing increasing complexity 


number of individual elements in a given 


increasing, there are more functions per 
individual chip. 

“What 
field that is entering a stage that pushes the ma 
than 


we have here is a very high technology 


involved further: ever 
make 
We have to have a measurement 


the 


terials and 
before. Make things smaller 


processes 
them perform 
functions 
that 


and tell us when they've been reached 


more 


technology can probe limits of these 


processes 
Bullis concludes 


“Test patterns are going to become more and 


agrees Gary Carver 
a physicist in Many 
conductor companies have process engineers who 
But they 


more important in the future,” 


Bullis’ division. large semi- 


work a lot by intuition, he says when 
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the computer 


start producing circuits with Very Large-Scale In 


tegration,” they’re not going to be able to get away 


with that 


The NBS approach to integrated circuit process 


rests on two idea the use of test struc 


that isolate particular factors in the produc 


widths 


tures 


tion process (ling dopant concentrations 


and the use of high speed electronics and statistical 


analysis to make the best possible use of the data 


tained trom the test 


obt structures 
Ihe second of these two ideas depends on the 


PVW's. A 


holds nothing but 


proce validation wafers” or 


PVW is that 


test pattern 


a complete water 
chips The same test 


pattern is re- 


whole wafer in the same way 


integrated ts 


peated across the 
that 
works 


found on a 


are made. To see how this 


consider a ical 


PVW 


ectronic test pattern 


test pattern that might be 


NBS is an 


production 


exper! 


mental pattern designed for lines that 


make TTI transistor-transistor logic integrated 


circuits which are used in many computers and 


digital instruments. Some of the things tested by 


NBS 


as the electrical 


are variables in the production process, such 


resistance of each circuit layer or 





turn page 





NBS technician Louie 
Robinson holds a polish- 
ing disk with six wafers 
mounted on it 


A special circular saw 
cuts the silicon crystal 
into flat, round “wafers 





the alignment and resolution of the photomasks. 
The NAND* gates 
to provide a link between the characteristics of 


pattern also includes several 
the test structure and those of the circuit elements 
as well as 
that 
circuits. 
The PVW 


as if it were a production wafer. The appropriate 
photomasks are prepared, and the PVW is 


‘random 
number of 


structures to test tor 


total 


faults 


can 


lower the “saleable 


is treated in the production process 


made 
using the same equipment and procedures as in 
making any The this 
system is that gathered test 


wafer. advantage 
the data 
PVW 


“map” of 


other 
from all 
can be assemble a 


patterns on the used to 


detailed the entire 


wafer, something that can’t be done accurately with 


selected factors over 


a handful of test patterns on a production wafer. 
The page 14 
trom a PVW covered with NBS-7 test patterns 


wafer map shown on made 


The 
map depicts the electrical resistance of a layer of the 
the PVW transistors. The 
darker areas 
which represent lower and higher values of resist- 
ance 


Was 


water which forms part of 


map shows a pattern of lighter and 


A similar map shows the gain of the transistors 
on that same PVW. 
tors’ ability to amplify a signal, is an important 


Gain, a measure of the transis- 


factor in the performance of the circuit.) In this map 
darker areas correspond with higher gain. Notice 


that the transistor gain follows roughly the same 





* A NAND, for ““Not-And gate consists of several transistors 


and other circuit elements 


pattern as the resistance of that one particular layer 
this that 


could affect the 


For the process engineer means out 


factors that 
this 


watch is the resistance of that layer. By controlling 


of a number of gain 


of transistors in type of circuit, the one to 
» resistance through variations in dopant densities 
or other measures the engineer Can also have con- 
trol over the gain of the transistors 


The PVW 


searchers 


concept, according to the NBS re- 
offers several advantages over more tradi- 
tional ways to use test structures. In the first place 
data. It 
and without disrupting the pro- 
The PVW 


production 


it provides much 


| 


goes 


more comprehensive 


so cheaply 


duction process “maps” can be used to 


diagnose problems quickly without 


wasting money producing unusabie circuits. If 


becomes necessary to change the test pattern, a 
new PVW can be designed without changing the 
photomasks used for production wafers 

But the PVW’s greatest potential 
may lie in assuring quality control when integrated 


circuits are bought and sold 


says Buehler 


How is a customer 
interested in thousand 


reliable a 


buying several integrated 


circuits to know how 


manufacturer's 


product is, particularly when several of the proc- 


esses involved may be trade secrets? In most cases 
a PVW can be designed and certified to test all 
the factors of interest to the customer with mini- 
mum knowledge of the manufacturer’s operation. 
Documented Structures 


Regardless of the type of testing used by inte- 
grated circuit manufacturers, NBS can often provide 
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Left. To change the electrical resistance of the silicon 


waters are inserted in a quartz fa r ter-leaved will 

wafers of the approg ile d n eiow. ihe waters are 

heated. causing the atoms fron lopa migrate to 
the silicon. NB 

high temperature diffusion furnace 


a 
information or services to help make their quality 
control procedures easier and more efficient 

A large part of the NBS effort in this area is 
devoted to providing carefully documented infor 
mation on specific test structures to interested 
users. This information is distributed through re- 
ports and conferences and can be adapted by 
manufacturers to suit their individual needs 

The manufacturers who use this information in 
clude a number of organizations other than com 
mercial semiconductor suppliers Companies that 
manulacture automobiles, aircraft computers, 
cameras and eleetr c instruments, as well as 
universities ] vernment laboratories, are 
interested the e of test structures for process 
control. NBS has already supplied its test structure 

over 60 such organizations 

In addition, NBS provides the designs for com 
plete test patterns. Four of these are currently 
available to the general public. Test patterns NBS-2 
NBS-3, and NBS-4 provide tests of transistor gain 
electrical resistivity of various layers, dopant density 
ind bulk resistivity. Test pattern NBS-15 provides 
tests for alignment between masking levels. The first 
three patterns can be obtained in the form oj 
photomask sets, while the fourth is made available 
in the form of test structure coordinates recorded on 
magnetic tape. 

For information on these and other facets of NBS 
work on semiconductor measurement technology, 
contact the Electron Devices Division, National 
Bureau of Standards, Washington, D.C. 20234, 
301/921-3786. oO turn page 
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The Semiconductor Industry 
and the Federal Government 


by Murray Bullis 


In the early days of the integrated circuit, 
the U.S. semiconductor industry benefited sig- 
nificantly the Federal 
Government, especially in the areas of defense 


from interactions with 


and space science. At key times in the devel- 
opment of the industry the Federal Govern- 
ment provided support for research and de- 
velopment, for the procurement of devices, 
and for the establishment of manufacturing 
Federal 
policies served to increase the number of 


capability. In addition, educational 
scientists and engineers trained in this field 

More recent Federal policies and actions 
have tended to reduce both the level of direct 
support and the incentives for private sector 
investment in this industry. At the same time, 
intense competition from foreign producers 
and major foreign government-financed pro- 
grams to advance integrated circuit technol- 
in Japan, threaten the U.S. 
lead in and 


ogy, 


especially 


technological semiconductors 


integrated circuits 


In addition, basic changes in the nature 


and capital requirements of the industry are 
occurring 

The costs of both circuit design and pro- 
duction equipment are rising rapidly as circuit 
complexity increases; as a result, it is becom- 
ing much more expensive to initiate new 
processes, to introduce new products, to estab- 
lish new mistakes in 


companies, to tolerate 


product design, or to test for flaws in design 


Or manufacture. At the same time, Defense 


Department requirements for semiconductor 
components, as a fraction of the total market, 
are diminishing, and the technology is being 
driven 


predominantly by high-volume 


plications. 


ap- 


Many in the industry believe these factors 





Bullis is chief of the NBS Electron Devices Division 


require responsive action by the Federal Gov- 
ernment. Clearly the industry favors changes 
of Federal policies in areas such as regula- 
tion, taxes, tariffs and trade barriers, 
and export controls. There is also a broad 


other 


consensus in the industry that, even despite 
the great technological success of semicon- 
ductor manufacturers, further Federal activity 
is needed in well, 
especially areas such as basic data, physical 


technological areas as 
principles, test methods, and associated tech- 


niques, quality control, and manufacturing 
equipment, which are of a generic nature and 
applicable throughout the industry. 

NBS has played a 


key role in providing essential measurement 


During the past decade 


technology to the semiconductor device in- 


dustry and to the broader communities of 


suppliers of materials and equipment to this 
industry and of 
vices, including Federal 


semiconductor de- 
More 
cently, several new programs related to semi- 


users of 
agencies re- 
conductor devices and integrated circuits are 
being considered or have recently been initi- 
ated by a number of Federal agencies. These 
include National 
Microstructures 


the Science Foundation 
the 


Department of Energy university-industry col- 


Engineering Program 


laborative program to broaden the information 
base for photovoltaic solar cells, the Depart- 
ment of Defense Very High Speed Integrated 
Circuits Program, and the Department of 
Commerce Cooperative Technology Program 
Several departments also have well-established 
programs which conduct or support research 
and development on semiconductor materials 
and devices. 

The 
grams, new and old, from the standpoint of 
national health and the 


the U.S. semiconductor industry , 


optimum mix of these various pro- 


economic health of 
has not yet 
been established. Federal and industry leaders 
are now discussing the options in hopes of 
finding the appropriate balance. 
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Safe 


by Susan Lieberman 


three-year-old boy grins with joy while 

cruising the neighborhood on three wheels 

The next moment his face contorts with 

the pain of a scraped knee and a bruised elbow 

A seven-year-old girl attacks the schoolyard jungle 

gym with all the zeal she can muster. Moments 

later, tears stream from the pounding hurt of a 
bumped head 

Growing up is often an unavoidably painful ex- 

perience. Still there is something that can be done 





to soften the pain and prevent some of the tragedies 
of childhood accidents. At NBS, researchers are 


working to improve the safety of products with 





vhich children come in contact. By developing 
methods to test the safety and performance of toys 
sporting equipment, and household wares, they 
hope to encourage the use of safer, more durable 
product designs 

One of the most common settings for childhood 
injuries is the playground. At the request of the 
National Association of Children’s Home Playground 


formation specialist in 


rmation 


turn page 
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Manufacturers, Inc., in 1976, NBS developed a Vol- 
VPS 
ment such as swing sets, jungle gyms and merry- 


untary Product Standard See box.) for equip- 


go-rounds. The standard delineates safety require- 


ments for these products by proscribing harmful 


levels of paint toxicity or the presence of sharp 


edges, points, and other dangerous surfaces and 


through recommendations for structural integrity 


safe spacing of the equipment, and other features. 
But the majority of playground-related injuries 
About 


half of these accidents produce head injuries, rang- 


occur when children fall from equipment. 
ing in severity from minor scalp bruises to skull 
The material (if 
any) used to cover the ground beneath the equip- 
Until 


information has been scarce on the amount 


fractures, concussions, and death 
ment influences the severity of these injuries 
recently 
of protection provided by various materials 

In February, NBS published a report which de- 
scribes a new test method for examining playground 
surfaces.* During the research to develop this test 
the investigators found significant differences in the 
amount of protection provided against head injuries 


by the various surfacing materials 





send $5 
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What is a VPS? 


Voluntary product standards are consensus 


agreements reached by producers, distributors, 
users, consumers, and other interested groups 
according to procedures established by 
Department of Commerce. The purpose of 
these standards is to establish nationally 


the 


rec- 
ognized requirements for products that assure 
acceptable levels of product quality and safety. 

NBS assists in the standards development 
process by acting as a coordinator, providing 
technical assistance including the assurance 
that the technically and 
that it complies with the criteria of the De- 
partment of Commerce Voiuntary 
Program. 


standard is sound 


Standards 


The use of a voluntary product standard is 
just that—voluntary. As is true for all other 
Bureau programs, NBS 
power to enforce a 
the 


has no regulatory 


standard’s provisions. 


However, since standards represent a 


consensus of all their 


participating groups, 


could become trade customs. In 
addition, should the standard be made a part 


of such legal documents as sales contracts 


provisions 


or codes, the parties concerned may enforce 
compliance with the code. 

Voluntary product standards benefit both 
the producer and the consumer by assuring 
specific product quality requirements. Pro- 
ducers and distributors whose products satisfy 
the voluntary product 
standard, may refer to the standard in adver- 
tising and on labels to promote greater public 
confidence in their products. 


requirements of a 


For copies of the voluntary product stand- 
ards procedures or for more information about 
these standards contact the Office of Standards 
Information, Analysis and Development, A168 
Technology Bldg., National Bureau of Stand- 
ards, Washington, D.C. 20234, 301/921-2356. 
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The Bureau's study, which was sponsored by the 
Consumer Product Satety Commission (CPSC de 
termined that loose materials, such as pine bark 
nuggets, blue stone dust, sand, shredded tires, and 
shredded hardwood bark appear to be the safest 
materials tor use under playground equipment 

However, even though these loose materials per 
formed better than solid materials such as rubber 
mats or synthetic turf, the study pointed out that 
they require regular maintenance to insure con 
tinued effectiveness. For example, running and 
jumping activities may alter the thickness of the 


materials, downgrading the level of protection 
The test method measures a material's ability to 
lessen the severity of an impact. An instrumented 
headtorm is dropped onto a sample of playground 
surfacing material and the resulting impact on the 
headicrm is measured. NBS researchers recommend 
a minimum level of protection, or impact attenua 
tion, based on related earlier studies and scientific 
literature; this should prevent most serious head 


injuries 


Earlier Research 
The NBS work on product satety 
? , 


related to children, started at least 


when Congress asked the Bureau to develop stand 


ards tor retrigerators. Up to that time, about a d 


' As 
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children died each year of suffocation after becom- 
ing irapped in old, abandoned refrigerators. 

After studying children’s strength and their re- 
actions to simulated entrapment, NBS recommended 


a standard requiring that hook-type closures be 


replaced with magnetic latches. The magnetic 
latches on today’s refrigerator doors have virtually 
eliminated the entrapment of young children, and 
have improved the functional performance of the 
appliance as well. 

In another Bureau project dealing with children’s 
strength, researchers examined the push, pull, twist 
and squeeze strength of children aged two to six. 
With the knowledge gained from this study, NBS and 
manufacturers have been able to take child strength 
into account when developing standards and prod- 
ucts. For example, another DOC Voluntary Product 
Standard developed by NBS at the request of the 
Toy Manufacturers of America includes guidelines 
for insuring the safety of toys through tests of ma- 
terial quality and the strength of strings and elastics. 
Also included in that standard are limits on the use 
of sharp edges and points and on the force pro- 
duced by projectiles from toys such as dart guns. 

The problem of eye injuries from toy projectiles 


warranted separate attention. Bob Berger, a bio- 


mechanical engineer for the NBS Center for Con- 
CCPT 
test method and recommended pass-fail criteria to 


sumer Product Technology has developed a 
determine whether or not a particular toy is safe 
The test involves firing darts or other missiles from 
toy guns and similar playthings into a special pad in 
order to measure the force of impact and the rate 
at which the force is applied. The faster the force 
of the projectile is applied, the more dangerous 
the toy. 

Berger's work entailed development of a mathe- 
matical model and experiments with a surrogate 
which reacts much as a 
‘We do a lot of 
human subjects to find out how 


eyeball made out of rubber 


real eye would. research with 
people interact 
with their products, but we can’t allow volunteers 
to expose themselves to injury,’’ explained Walter 
Leight, chief of the Product Safety Engineering Divi- 
sion of CCPT. Instead, surrogate devices are devel- 
oped to simulate body parts and functions. 

In addition to the CCPT 
“skin” to test sharp edges and instrumented 
headforms for impact Besides the play- 


ground surface materials research, the headforms 


rubber eyeball uses 
teflon 


testing 


are also used to establish test methods and safety 
criteria for protective headgear, such as football 
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§ wearer 


helmets. The test methods are designed to measure 


the amount of impact energy that is absorbed by 
the helmets. 

In these tests, a helmeted headform, mounted on 
a monorail, is dropped—this time onto an anvil 
At the moment of impact, the response of the head- 
form—measured by linear acceleration and “neck 
rotation—is displayed on an oscilloscope. As the 
protection provided by the headgear increases 
values for linear acceleration and rotation are ex 
pected to decrease. The next step, according to 
Leight, is to determine the effects of wear and 
aging on the protective characteristics of the equip 
ment. 

‘What happens to a football helmet after 10 
impacts? After 100? If a kid leaves the helmet in 
the rain, or sits on it, is it just as good as new in 
terms of protection? We're going to set up acceler 
ated aging tests to find out how environment or 
use degrades satety explained Leight We also 
want to know which parts and materials are most 
likely to be affected.” 

Another product that will be examined for its 
effectiveness over time is the reflective tape de- 
signed to make bicycles more visible. CCPT is 
devising tests to determine how well various types 
of reflective tape stay on and remain conspicuous 
even when scuffed in normal use 

After determining the importance of wear and 


‘ , t pad to 
aging on safety—for football helmets, reflective 


rce of 


tape, and other products—NBS will be able to rec the rate at 
ommend appropriate conditioning and testing pro , 7 which the force is 
cedures to CPSC. This will also lead to methods for 

estimating the useful safe life of these products 

“For a long time we’ve emphasized product per 
formance,” said Stanley Warshaw, Director of CCP1 

Now we are interested in emphasizing the safety 
of consumer products, especially those with which 
children come in contact. And that means building 
a data base of research to help predict how and 
where and why accidents occur.” 

Crucial to the success of these safety and per 
formance standards is some measurement of the 
potential impact on manufacturers and the public 
Does the standard lead to safer products, thereby 
lowering the number of product-related injuries? 
What are the costs of compliance? Can the standard 
be implemented by manufacturers, especially small 
businesses? 

Answers to these questions and more information 
on contributions of product failures to accidents 
should lead to better standards, product improve- 
ments, and guidance for parents to help keep a 


child’s world safe. 0 
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NEUTRON RADIOGRAPHY OF 
CARDIAC PACEMAKER BATTERIES 


Radiation 


Building, 301/921 


actor 


Donald Garrett, R 


sion, A108 Reactor 


Studies being conducted by 


NBS Neutron Radiography Group t 


are 


termine the behavioral characteristics ot 


the electrolyte in lithium iodine cardia¢ 
nacemaker batteries as a function of bat 
tery rundown. 

These new batteries consist of two cen 
tral ot 


cathode 


anodes lithium metal with 


on either side as shown 


The space between the an 
filled 


Figure 1 
ind electrodes is with polyvinyl 


puridine doped with iodine. As lithium 


iodide is formed, an electropotential is 


produced between the anodes and elec 
the 


to 


trodes which is employed power 


cardiac pacemaker 


With the of x-radiography tech- 


niques 


use 
t was possible to penetrate the 
stainless steel case and electrodes to vis 


the “high atomic number 


the 
neutrons 


ualize only 
such 
the 


penetrate 


components in electrolyte as 


iodine. Thermal on other 


hand, can more easily heavy 


materials such as steel and yet are easily 
materials 


absorbed scattered by light 


the 


Or 


electrolyte such as the hydrogen 


in 
contained in polyvinyl puridine 


Initial neutron radiography conducted 


on a new battery revealed the electrolyte 
) 


distribution illustrated in Figure 2. Further 


neutron radiography on a battery, which 


had 


basis to 105 percent of its projected life- 


been run down on an acceierated 


time, exhibited what appe ired to be areas 
shown 


of high transmission as 


neutron 


lark areas in Figure 3 


In ittempt to better understand the 


in 
observed phenomenon, three-dimensional 
laminagraphy 
This 
utrons 


National 


i 1 
ter further developed 


neutron was performed on 


the battery technique was first used 


with ne rather than x-rays at the 


Laboratory and was 


at NBS. Its 


the details of complex 


\rgonne 


primary 


1 
visualize 


in three dimensions. In 


iaque allowed examination ot the 


electrolyte in layers spaced at O n 


’7-mm) increments 


radiographs re 


Neutron laminagraphy 





Neutron Radiography , page 26 

Network Measurement Instrument, page 28 
Temperature Reference, page 30 

Protein Standards, page 30 


vealed that areas of high neutron trans 
mission occurred at various depths in the 
electrolyte as shown in figures 4 through 
6 

taking 
Two possible 


Several phenomena could be 
place with battery rundown 
xplanations are void formation or selec- 
tive elemental depletion in the electrolyte. 
These however are only preliminary sug 
gestions. Further experimentation and 
comparisen of neutron and x-radiographic 


data and destructive analysis of the battery 


the next 
the 


> carried out. Accordingly 


in this project will be to cool 


battery te low temperatures, freezing 


electrolyte and slice it into 0.5-inch (1 


layers. Visual observations of the 


avers Can 


mm 
battery hen be compared with 
correlation studies 


the 


rad graphs or 


chemical 


mn 


an 
kinetics tal 


Figure 1 


attempt to explain 


ing plac e 


Figure 2—Ne 


Figure 
Figure 
Figure 


Figure 6 
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THE NETWORK MEASUREMENT 
INSTRUMENT 


Marshall D. Abrams, Systems and Network 
Architecture Division, B226 Technology 
Building, 301/921-3517. 

The Network Measurement Instrument 
(NMI) front of the Network 
Measurement Machine (NMM), was de- 
veloped to enlarge on the capabilities of 
the NMM, while decreasing the physical 
data collection and 
equipment. 

The NMI provides a new method for 
implementing the Network Measurement 
System (NMS)* which is based on the con- 
cept that a user is more interested in the 
quality of work performed by a network 
service and than in the more 
measures of system 
Two basic 
ance characteristics of concern to the user 


shown in 


size of processing 


its cost 
traditional internal 


efficiency. network perform- 
are measured: response time , which is the 
elapsed time from the last user keystroke 
until the meaningful system char- 
acter is displayed at the user’s terminal; 
and turnabout time, which is the elapsed 
time from beginning to end of a speci- 
fied sequence of operations. 

An earlier system for implementing the 
NMS developed by NBS uses the NMM 
to collect measurement data and a Data 
Analysis Package (DAP) to produce re- 
ports. The NMM includes disk and mag- 
netic tape storage, two programmable 
clocks, and data communications inter- 
faces. An automatic calling unit and line 
(ACU/LS) and a specially de- 
signed communications line interconnec- 
tions device called a “data probe” 
nects the NMM to the 
measured. 


tirst 


selector 


con- 
network to be 





*See the June 1978 issue of DIMENSIONS/NBS 
pp. 22-23. 
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Figure 1—Network 
Measurement Instrument 
NMI) in front of the 
Network Measurement 
Machine (NMM) 


eestescta 
eee nn 
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Data collected by the NMM is recorded 
DAP, 
which runs on a large time-sharing com- 
puter 


on tape for later analysis by the 


and generates reports about de- 
livered network services, user demands, 


and network utilization. 


The Network Measurement Instrument (NMI) 
The NMI data, 
calculates derived measurements, applies 


collects measurement 
statistical analysis techniques to both the 
measured and derived data, and gener- 
ates percentile statistics and histogram 
reports for the measurements. It provides 


a direct view display of the analysis of 
data as well as hard copies of the reports 
The NMI also goes beyond the NMM in 
its ability to measure character and bit- 


oriented synchronous data communica- 


tions. 

The NMI architecture (figure 2) is based 
on a system organization that partitions 
functions among three microprocessors. 
Each microprocessor is tailored for a spe- 
cific function by general and special pur- 
pose subsystems. 

The communications 


processor acti- 
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vates the Serial Data Acquisition Control 


ler which monitors data transfers on the 


correlates those trans 
ters to a clock and 
the tasks This 


forwards measurement data to neighbor 


circuit under test 


real-time perform 
measurement processor 
processors for additional analysis prior to 
storage in the file system processor 

The file 


file of measurement data as well as meas 


system processor manages the 


urement and data reduction 


programs. It includes a mass storage 


programs 
sub 


system that uses fast access flexible disks 
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maries of tratti describing the 


ot data 


nature transmission on the circuit 


under t©S during the measurement 


period. This processor handles operator 


communications trom the system console 
the printer that produce 


the 


and interface 


permanent copy ol measurement re 


sults. It also provides sottcopy on the 1920 
CRI 


character terminal 


wrk Measurement 


Interfaces 


Ihe NMI connects to standard inter 


data 


vetween circuit terminating 


equipment and data terminal equipment 
The 


Cdn ft unpiugeed 


NMI 


betw these components 


NMI 


not affect signal quality 


een 


and the inserted 


Data Collection and Processing 


collected in accordance with a 


Wata | 


Stimulus Acknowledgement - Response 
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model developed by NBS to characterize 
computer utilization. The 
the input the 
operator to the network. In asynchronous 
communication, the receipt of a line feed 


interactive 


stimulus phase is from 


advancing the terminal carriage is con- 


sidered an acknowledgement of the 
stimulus, not a meaningful response. In 
the 


not be 


synchronous communication ac- 


knowledgement state 
the user but recog- 
the NMI. The the 


output from the network beginning with 


may ap- 


parent to must be 
nized by response is 
the first meaningful character. 


From measurements of stimulus-ac- 


knowledgement-response delay _ times, 


transmit times and character counts, the 
NMI calculates the transmission rates, re- 
sponse and transaction times, and applies 
statistical techniques to reduce the large 
Per- 
the 
measured data are processed and pro- 


number of observations obtained. 


centile statistics and histograms on 


duced on hard or soft copy. 

The NMI is an innovative approach to 
the measurement of interactive computer 
network services 


Prototype equipment 


manufactured by a contractor is being 
tested. Following demonstration of satis- 
factory performance, this instrument will 
be available for application in measuring 
and evaluating computer network serv- 


ices. 


MOLYBDENUM TEMPERATURE 
STANDARD REFERENCE MATERIAL 


The certified, smoothed enthalpy and 
heat-capacity values of Standard Refer- 
ence Material 781, Molybdenum, were 
derived principally from enthalpy meas- 
urements with two different types of re- 
ceiving calorimeters in the temperature 


30 


range 273.15 to 2100 K and from heat- 
capacity measurements which employed a 
high-speed, millisecond-resolution pulse 
technique in the temperature range 1500 
to 2800 K. The estimated overall inaccu- 
racy in the tabulated values of heat capac- 
ity is +0.5 percent at the lower end of 
the temperature range and increases to 
no more than + 3 percent at 2800 K. 
Molybdenum as a_ high-temperature 
calorimetric standard represents a signifi- 
cant extension of the temperature range 
beyond that covered by the existing NBS 
SRM 720, Synthetic Sapphire (AleO;). In 
addition, molybdenum offers the advan- 
metallic conductivity, 
machinability, and availability in the form 
of rods. This makes it especially valuable 
for applications in high-speed, pulse-type 
thermophysical measurements using re- 


tages of electrical 


sistive self-heating and in other methods 
in which several thermal properties are 
measured simultaneously. 

This SRM 
rods of two 
from the Office of Standard Reference 
Materials, B311 Chemistry Building, Na- 
tional Bureau of Standards, Washington, 
D.C. 20234. 

The prices and sizes available are: 


the form of 
be ordered 


is available in 


sizes and may 


Diameter (cm) 
(cm) Length 
0.32 10 
0.64 10 


SRM 


781-D1 
781-D2 


Prices 


$ 76 
$118 


Longer multiple lengths may be obtained 
by special order. 


TWO TOTAL PROTEIN STANDARDS 
AVAILABLE 


Standard Reference Material (SRM) 926, 
Bovine Serum Albumin (lyophilized 
powder), and SRM 927, Bovine Serum 


Albumin (7 percent solution) are intended 
primarily for calibration and standardi- 
zation of protein analyses, for routine 
evaluation of daily working standards 
used in these procedures, and for use 
also by manufacturers of working clinical 
standards and kits to assure the quality 
of these products. Both SRM’s conform 
to the specifications of the National Com- 
mittee for Clinical Laboratory Standards 
as set forth in Approved Standard: 
ACC-1, Standardized Protein Solution 
(Bovine Serum Albumin). 

Bovine albumin in powered form (SRM 
926) is supplied for investigators who 
pure poly- 
peptide material with certified values for 
constituents carbohydrate, 
non-protein amino compounds, water and 
lipid as well as data concerning amino 
acid composition, 
electrophoretic 


require well-characterized, 


such as ash, 


spectral properties, 
characterization, refrac- 
tive index increment, mass density, partial 
specific volume, molecular weight, nitro- 
gen analysis and fatty acid composition of 
included lipid. 

The 70.45 g/L albumin solution (SRM 
927) is supplied in vials containing suffi- 
cient volume to allow withdrawal of two-1 
mL aliquots to be used in protein assays, 
such as the biuret technique. The vialed 
intended to be 
one day and in no case is storage recom- 
mended once in a vial is opened. Stability 
tests conducted at NBS on equivalent 
samples indicate that, in the unopened 
the material will 
stable for a period of three years. 
serum albumin § (Lyophilized 
powder), SRM 926, is issued in 5-gram 
quantities in sealed vials. The price of 
SRM 926 is $203. Bovine serum albumin 
(7-percent solution), SRM 927, is issued in 
units of 10 vials, each containing 2.15 
mL of solution. The price of SRM 927 
is $122. These Standard Reference Mate- 
rials may be ordered from the Office of 
Standard Reference Materials, B311 Chem- 
istry Building, National Bureau of Stand- 
ards, Washington, D.C. 20234. 


solution is used within 


containers, remain 


Bovine 
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The 1979 Computer Networking Sym- 
posium, will be held at the National Bu- 
reau of Standards in Gaithersburg, Mary- 
land, on December 12. The meeting is 
sponsored by the NBS Institute for Com- 
puter Sciences and Technology (ICST) and 
the Computer Society Technical Commit- 
tee on Computer Communications, Insti- 
tute of Electrical and Electronics Engineers 
(IEEE). 

The following topics will be discussed: 

analysis techniques 

—applications 

—architecture 

authentication techniques 

—communication networks 

—design techniques 

—distributed data bases 

—economics of networks 

—encryption techniques 

—interfaces 

—interoperability 

—interprocess communications 

—local data networks 

—measurement 

—modeling and simulation 

—network security 

—processor security 

—protocols 

—reliability 

—requirements specification 

—satellite communications 

—-standards 

—survivability 

For further information, contact Fran 
Nielsen, B212 Technology Building, 301/ 
921-2601. 


The Basic Optical Properties of Materials 
conference will be held May 5-7, 1980, at 
the National Bureau of Standards in Gaith- 
ersburg, Maryland. 

The purpose of the conference is to dis- 
cuss the state of the art in the measure- 
ment of the optical properties of optical 
materials for advanced applications. The 
emphasis will be primarily on materials 
properties rather than on optical devices, 
although papers on optical devices might 
be included if they provide new insight 
concerning the underlying physical proc- 
esses. The primary focus of the conference 
will be on the measurement and theory 
of basic optical properties of materials in 
bulk, thin film, and fiber form. Areas to 
be covered could include: 

refractive index and index distribu- 
tion 

absorption 

response to external stimuli thermo- 
optics, piezo-optics, electro-optics, mag- 
neto-optics 

experimental methods—ellipsometry, 
calorimetry, photo-acoustic spectroscopy, 
reflection, internal reflection, and guided 
wave techniques 

fundamental nonlinear optical param- 
eters—nonlinear indexes and nonlinear 
absorption coefficients 

-physical mechanisms underlying basic 
optical properties 

optical properties for novel applica- 
tions—plastics, laser glasses, graded index 


materials, optical fibers 


Call for Contributed Papers 


contain both in- 
vited and contributed papers. A number 


The conference will 


of contributed papers covering original 
unpublished work on the meeting subjects 
will be accepted for presentation. Poten- 
tial contributors should reply as soon as 
possible, so that detailed instructions and 
appropriate manuscript paper can be sent 


For general information on NBS 
conferences, contact JoAnn Lorden, 
NBS Public Information Division, 
Washington, D.C. 20234, 301/921- 
2721. 


to each author. Each author will be ex- 
pected to submit the following material 
on the paper supplied: 

A 25-word abstract of the paper for 
the meeting program. 

—A summary of the presentation. This 
summary of up to pages will be 
reproduced directly by photo-offset from 
the material submitted by the author. 


four 


Summaries of all accepted papers will 
be printed as submitted in a Digest of the 
meeting which will act in lieu of a con- 
ference proceedings. The Digest is to be 
distributed at the conference. 
abstracts and summaries 
must reach the National Bureau of Stand- 
7, 1980. 


papers 


Completed 


ards by January Authors will be 


have been 


cepted by February 15, 1980. 


notified whether ac- 
For further information contact: Kathy 
Stang, B348 Materials Building, NBS 


Washington, D.C. 20234, 301/921-2835. 


New mandatory requirements for life- 
cycle cost analysis that must be made by 
all Federal agencies in evaluating energy 
conservation and solar energy 
will be explained in a series of upcoming 
regional workshops. The workshops are 
being sponsored by the Department of 
Energy (DOE conducted by 


National Bureau of Standards. 


projects 


and the 


The new life-cycle cost requirements— 


which will apply to all new and existing 


and leased facilities 

were mandated by the National Energy 
Conservation Policy Act of 
1978 and an earlier Executive Order issued 
by President Carter. They are part of a 
Federal effort to achieve substantial re- 
ductions in Federal energy use by 1985. 
The proposed life-cycle cost methods and 
procedures, published in the April 30 


Federally owned 


November 
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issue of the Federal Register, are expected 
to be finalized in the near future. They 
are being established by DOE, with tech- 
nical assistance provided by NBS. 

The workshops are aimed at a cross 
to 


costing 


of individuals who will need 
the 


methodology 


section 


know details of life-cycle 


manager of Federal facili- 


ties who are responsible for implementing 


energy conservation programs; analysts 


who will perform the evaluations; and 


architects, engineers builders and 
energy specialists in both the public and 
private sectors who require a working 
knowledge of the mandated procedures 

Regional workshops will be held Octo 

12-13 
Dallas 


more 


ber 25-26 in New York; November 
19-20 in 
Atlanta. 


worksh« »p 


in Chicago; November 


December 11-12 in For 
schedules 
Rosalie 
Center for Building Technology 

Research A319, NBS 

20234, Jack Vitullo 
Oftice, Oftice 


information about 


and registration, contact Ruegg 
Building 
D.C 
Program 


| 
Solar 


Washington 
or Federal 


ot and 


Conservation 
Applications ot 
Room 3133, 20 Massachusetts Ave 


Washington, D.C. 20585. 


Department Energy 


» N.W 


CONFERENCE 
CALENDAR 


NATIONAI 
ARDS 


House Hotel 


CONFERENCE OF 
LABORATORIES, Hilton 
CO 
Ken Armstrong 


STAND- 
Harvest 
Boulder 
NBS, NCSL; contact 
499-1000, ext. 3787. 


sponsored by 


303 


USNC/CIE ANNUAI MEETING, NBS, 
Gaithersburg, MD; sponsored by NBS and 
CIE; contact: Jack Tech, B304 Metrology 


Building, 301/921-3864. 
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JOINT CONFERENCE ON MEASUREMENT 
AND STANDARDS FOR RECYCLED Oll 
SYSTEMS PERFORMANCE AND DURA- 
BILITY, NBS, Gaithersburg, MD; spon- 
sored by NBS, MFPG, ASTM Technical Di- 
vision P on Recycled Petroleum Products 
and Donald Bex 
B50 301/921 


Materials 


NBS-NCSB( 
BUILDING 
AND 


Jack 
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TECHNOLOGY 
Tar Hotel 
by NBS 


FOR THI 
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TOPICAL CONFERENCE 
TICAL PROPERTIES OF 
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[) ponsor 1 by 
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ROBOTICS CONFERENCE 
MD 
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MD 
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HANDIK( 
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Robert Levin 
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nd 
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Building, 301/9: 


1979 WINTER SIMI 
ENCE, San Diego, California ponsored 
NBS, AIIE, ACM, IEEE, ORSA, TIMS 
and SCS; contact: Paul Roth, B250 Tech 


301/921-2545 


LATION CONFER 
by 


nology Building 


IEEE 


burg 


ELECTRON DEVICES 
MD sponsored 


Frank 


NBS 
NBS 


B312 


Gaithers 
IEEE 


Techno 


by and 
Oecttinger 


301/921-3621 


contact 


Building 


oO7V 
Ogy 


RESEARCH 
SOURCE 
MD 


tional 


OPPORTUNITIES IN RE- 
RECOVERY, NBS, Gaithersburg 
sponsored by NBS, DOE, NSF, Na- 

Center tor Resource Recovery 
contact: Joseph Berke, B326 Physics Build- 


ing, 301/921-2343 
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NEW STUDY TAKES A CLOSER 555 n losses. A year 
LOOK AT ARSONISTS 144 000 


those 


later 
Statistics Na jumped to such 
; and $633 million in direct losses 


{1 Review 


/ 


The Psychology of Firesetting study on arsonists 
and Appraisal, (NBS-GCR 
able for $5.25 from the 


cal 


) 
Part ot two-veal 


funded by NBS. the 


9-15 IS aVal 
f i 7 hy 
National le 


i 


Snrinetield 
j f ad 


report notes that 


Despite a rather ind div se litera- 
Service 


+ PB 


Information 


161. Order by 


ture on reset un- 


The 


lack of knowledg ributed in part to 


Te) Q77 * ' . 
4IU O41 ae rstood about 


rminants 


What makes arsonists tick? A recently 
released study sponsored by the 
the National 


the firesetter 


the enormous out 


Center 
Bureau 


tor Fire Research at 


of Standards peers into 


samples of nne 

mind and background and may help those amples § manner 
lisposition t S( Se | > 

seeking to answer that nagging question eet ‘ and the 


The Psychology of Firesetting: A Re 
by iw rese archers 


North ¢ 


grant 


| 
arolina work 


University ot 
NBS 
about 


ia) 7% : 
der an summarize ve often 
sons be 


ind the many 


known 


ff 
gaps in our understanding of the firesetter diffi 


The study then present: 


tor categorizing arsonists that has impli 


cations for arson prevention and treat 


ment strategies. Using this approach 


portrait of 1e typical 
painted 
The 


arsonist 


need to better 
uc h 


1 
seems » be one oft 


In 1964 


as the firesetting motive, while other, po 


gency here were 
distinguishing 


TI 


tentially more important 


contirmesc 


' \ 
features have been overlooked e 


may 


new system described in the report is 


designed to overcome that limitation 


The re port de ribes in detail the ex 


ing classifications and the available litera- 


ture in each group. Some of the traditional 


categories covered in the study are arson- 


tor-protit solitary firesetters motivated 


firesetting; pyromaniacs; and psychotic 


female, and youthful firesetters 


group 


\ new classification approach then 


spelled out, based 


factors associatec arson 
tactors 
the 


t. Antecedent con- 


antecedent conditions, organismi« 


the actual firesetting behavior, and 


consequences of the 


ditions refer to the individual’s physical 


and social environment and to events 


which may have precipitated the fire 


setting. Organismic factors are those per 
sonal variables which the individual brings 


into any situation—including such things 


intellectual abilities 


physical 


as age, sex genetic 


factors disabilities, alcoholism 


associated behavioral and_ psychiatric 
problems, and cognitive factors 

The actual firesetting behavior category 
takes into account the degree and sophis 
the materials used 
the 


tiresetter 


tication of preparation 
the location of the 
whether the 


tire Structures 
flees 


The 
the 


burned, and 


the scene of the fire 


the 


or remains at 


final grouping consequences of 


tiresetting act, covers those events follow 


ing the arson act which may serve to 


reward or otherwise maintain firesetting 


behavior—including the warmth and vis 


ual stimulation of the fire itself, the con 


fusion created by the fire, praise from 


praise from an authority for helping 


put out the fire, and economic gains 


Making 


new cla 


a first attempt to apply their 
ssification approach based on their 


the 


composite of 


researchers fast 


the 


literature survey 


ioned a typical fire 


setter This picture turns out to be of an 


individual with several maladaptive be 


| 
navior patterns, of wn h firesetting is one 


Among adults, social ineffectiveness is 


identified as a common factor in the 


firesetter’s general tendency to have drink 
ing, marital, occupational, and sexual 
a variety of other 
Youthful 


typically 


problems and to exhibit 
criminal and antisocial behavior 
firesetters are said to have 
including 


ag- 


shown a number of problems 


stealing, hyperactivity, truancy, and 


gression 











Building Technology 
Gross, J. G., Pielert, J. H., and Cooke, P. W 


Impact of Building Regulations on Rehabilitation 
Status and Technical Needs, Nat. Bur. Stand 
U.S.), Tech. Note 998, 50 pages (May 1979) Stock 
No. 003-003-02062-1, $2.30 

Olmert, M., Center for Building Technology 
A Perspective—1979, Nat. Bur. Stand. (U.S.), Spec 
Publ. 439-1, 31 pages (May 1979) Stock No. 003- 
003-02056-7, $1.40 

Ruegg, R. T. ,and Chapman, R. E., Economic 
Evaluation of Windov in Buildings: Method 
ology, Nat and. (U.S 3idg. Sci. Ser. 119 
118 pages (Apr. 1979) Stock No. 003-003-02042-7 
$3 

Simiu, f£ Changery, M. }., and Filliben, }. ] 
Extreme Wind Speeds at 129 Stations 
Contiguous United States, Nat. Bur. Stand. (U.S 
Bldg. Sci. Ser. 118, 318 pages (Mar. 1979) Stock 
No. 003-003-02041-9, $5.25 


Computer Science and Technology 
Sockut, G. H and Goldberg, R. P Comy 
Science and Technology Data Base Reorg 
Pring ! 
US Spex 
Stock No )03-003-02055-* 


Electromagnetic Metrology 


Crawford, M. L., and Workman 
TEM Cell for EMC Measurements 
Equipment, Nat 
1013, 72 pages 
02053-2, $2.40 

Decker, W. f 
.-? Constructior 


tromagnetic Ce Nat. Bur. Stand. (U.S Tech 


Note 1011, 92 pages (Feb. 1979) Stock No. 003 


003-020 }4 


Hoer 


Electronic Technology 

Berning, D. W., Semiconductor Measurement 
Technology: A Reverse-Bias Safe Operating Area 
Transistor Tester, Nat. Bu Stand US Spec 
Publ. 400-54, 43 pages (Mar. 1979) Stock No 


003-003-02046-0, $1.70 
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Dickey, D. H., and Ehrste 
tor Measurement Technology 


Engineering, Product and Information 
Standards 


Fire Research 


Instrumentation and Experimental Methods 


Mathematical and Statistical Methods 


Ga 


Measurement Science and Technology 
Policy and State-of-the-Art Surveys 


} te » ( 


Mechanics: Design, Testing and 
Measurement 


Standard Reference Data 











NBS RESEARCH ACHIEVEMENTS. A new summary report of FY 1978 activities at NBS 
is now available. Included in the report are an overview of 
the Bureau’s mission, research efforts and major 
accomplishments, special services and programs, a summary of 
legislation affecting the agency, a funds) and facilities 
update, anda directory. National Bureau of Standards: A 
National Resource for Science and Technology is NBS Special 
Publication 538 and can be ordered from the U-S- Government 
Printing Office, Wash-e, DeC- 20402, SD Stock No- 003-003- 
02093-1 at a cost of $4.00. 














CHANGES PROPOSED IN STANDARDS PROGRAM. Department of Commerce (DOC) has 
proposed substantial reductions in NBS’s Voluntary Product 
Standards (VPS) programe. All standards in the program would 
be withdrawn unless it is demonstrated DOC sponsorship 
Should continue for such reasons as substantial public impact 
or inability of private standards-writing groups to process or 
maintain the standard. New standards or revisions would not 
be undertaken, except under the same conditions. it DOC 
agrees to sponsor a project, NBS services would be provided on 
a cost-reimbursable basis. 


RANDOiI Al Es IN INTEGRATEL ae & Sts ! the NBS 
Flectronics a! Engine: have 
locaticn of i mt Ss i! I : t devices 


may be found using pu : measurements on a memory- 
type IOSFET arrav- i edure would assist process 
engineers in determinins he é and density random 
physical structure al ¢ in complicated 
comparatively simple me ments on the test s 


PROPOSALS ON HIGHER LEVEL PROGRAMMING LANGUAGES, 


Organizations interested in working on an expanded 
develop Federal computer Standards tor 
programming languages and software quality are 

NBS for assistance. Proposals are now being 
specific projects to develop the foundations 
Standards and to assess the benefits and costs. 
Will help the Bureau in assessing higher level programming 
lanugages and software quality, and in developing guidelines, 
validation methods, applicability criteria, and compliance 


monitoring methods for a comprehensive family of Federal 
Standards for language and software development. 


TRATE. NBS now has available a new Standard Reference 
developed for us in environmental analysis. Sulfa 
Nitrate on Filter Media, SRM 2673, is one of a series 
resulting from a program, sponsored jointly py NBS I 
Environmental Protection Agency, that is aimed at producing 
reference materials to be used in monitoring the atmosphere. 
SRM 26/73 can be purchased for $80 from the Office of Standard 
Reference liaterials, NBS, Wash-e, DeC. 20234. 
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NEXT MONTH IN 


DIMONSI@NS 


Corrosion is often called the cancer 
of metals. Each year corrosion costs 
the United States over $70 billion. 
Read about field tests that NBS 
researchers are conducting to help in- 
dustry in the battle against rust in the 
next issue of DIMENSIONS/NBS 
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in 1901 to advance the Nation's science and technology and to promote their application 
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